Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.052; wR factor = 0.171; data-to-parameter ratio = 18.6.
Related literature
For applications of related compounds, see: Dehmlow & Schmidt (1990) ; Coghi et al. (1976) ; Mixich & Thiele (1979) ; Migrdichian (1957) ; Mathison et al. (1989) ; Polak (1982) ; Balsamo et al., 1990; Holan et al. (1984) ; Marsman et al. (1999); Forman (1964) ; Bertolasi et al. (1982) ; Gilli et al. (1983); Hö kelek et al. (2001) . For related structures, see : Ö zdemir et al. (2004) ; Dinçer et al. (2004) . For the puckering of the cyclobutane ring, see: Swenson et al. (1997) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ) .
Cg1 is the centroid of the benzene ring. 
Comment
It is well known that 3-substituted cyclobutane carboxylic acid derivatives exhibit anti-inflammatory and antidepressant activity (Dehmlow & Schmidt, 1990) and also have liquid crystal properties (Coghi et al., 1976) . Oximes show geometric isomerism due to the double bond between the N and C atoms (Mixich & Thiele, 1979; Migrdichian, 1957) . As there are significant differences in the physical, chemical and biological properties of these geometric isomers, the determination of the configuration of the isomers is important (Mathison et al., 1989) . Oximes and oxime ethers also have a broad pharmacological activity spectrum, encompassing antifungal, antibacterial, antidepressant and insecticidal activities, as well as activity as nerve-gas antidotes, depending on the pharmacophoric group of the molecule (Polak, 1982; Balsamo et al., 1990; Holan et al., 1984; Forman, 1964) . The oxime group (C═N-OH) possesses stronger hydrogen-bonding capabilities than the alcohol, phenol or carboxylic acid groups (Marsman et al., 1999) . Hydrogen bonding plays a key role in molecular recognition in chemical engineering (Bertolasi et al., 1982; Gilli et al., 1983; Hökelek et al., 2001 ).
As part of our ongoing study of the relationship between the structures of cyclobutane and oxime derivatives, a crystal structure determination of the title compound C 20 H 30 N 2 O 2 (I), has been undertaken and the results are presented here. Previously we have reported the crystal structures of similar compounds,viz. 2-[2-hydroxyimino-2-(3-methyl-3-phenylcyclobutyl)ethyl]isoindole-1,3-dione, (II) (Özdemir et al., 2004 ) and 3-[1-hydroxyimino-2-(succinimido)ethyl]-1-methyl-1-phenylcyclobutane, (III) (Dinçer et al., 2004) . The main aim of the present investigation was to study the differences among the structures of (I), (II) and (III), and also to determine the strength of the hydrogen-bonding capabilities of the oxime group.
The structure of (I) (Fig. 1 ) contains a mesityl group (C1-C9), an oxime group (C15,N1,O1), a cyclobutane ring (C11-C14), and a morpholine ring (C17-C20/O2/N2). The mesityl ring comprises an aromatic hydrocarbon with three methyl substituents attached to the benzene ring. The morpholine and cyclobutane rings adopt chair and butterfly conformations respectively. The plane of the morpholine ring forms a dihedral angle of 7.56 (12)° with the plane of the mesityl group and an angle of 47.62 (7)° with the plane of the mesityl ring bonded to atom C11 of the cyclobutane ring. The plane of the cyclobutane ring forms a dihedral angle of 47.86 (8)° with the plane of the morpholine ring.
The C11-C12, C12-C13, C13-C14 and C14-C11 bond lengths are 1.554 (2), 1.533 (2), 1.544 (2) and 1.564 (2) Å respectively and the C11-C12-C13, C11-C14-C13, C12-C11-C14 and C12-C13-C14 bond angles are 91.05 (12), 90.32 (11), 86.85 (11) and 88.33 (11)° respectively within the cyclobutane ring. Although the value for the puckering of the cyclobutane ring found in the literature is 23.5° (Swenson et al., 1997) , there is a negligible puckering in the cyclobutane ring in (I): the C11-C12-C13 plane forms a dihedral angle of 20.13 (16)° with the C11-C14-C13 plane while the C14-C13-C12 plane forms a dihedral angle of 19.60 (13)° with the C14-C11-C12 plane of the cyclobutane ring.
In the structure the molecules are linked by an intermolecular oxime O-H···N hydrogen bonds and two weak C-H···O interactions, as well as a C-H···π hydrogen-bonding association (Table 1) . These hydrogen bonds link the molecules into infinite chains (Figs. 2 and 3 ).
supplementary materials sup-2 Experimental
A mixture of 10 mmol of 1-mesityl-1-methyl-3-(2-chloro-1-oxoethyl)cyclobutane, 10 mmol of morpholine and 10 mmol of NaHCO 3 in 30 ml of absolute ethanol was refluxed while monitoring the reaction course using IR techniques. After completion of the reaction, a mixture of 10 mmol of hydroxylammine hydrochloride and 10 mmol of NaOH in 20 ml of absolute ethanol was added portion-wise and refluxed for ten minutes. After cooling to room temperature, the mixture was poured into stirred water. The solid substance thus formed was separated by suction, washed with copious water and recrystallized from ethanol giving white crystals (yield: 68%), m.p. 428 K (EtOH). IR (KBr, ν, cm 159. 31, 144.23, 134.99, 134.60, 130.14, 66.76, 59.08, 53.22, 41.61, 40.98, 28.32, 24.24, 21.36, 20.32 .
Refinement
H atoms were positioned geometrically and treated using a riding model, fixing the bond lengths at 0.96, 0.97, 0.98 and 0.93 Å for CH 3 , CH 2 , CH and CH (aromatic), respectively. The O-H bond length was fixed at 0.93 Å. The displacement parameters of the H atoms were constrained with U iso (H) = 1.2U eq (aromatic, methylene or methine C) or 1.5U eq (methyl C and oxime O). Figures   Fig. 1 . An ORTEP-3 (Farrugia, 1997) drawing of (I), showing the atomic numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. H atoms have been omitted. 
Special details

